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TO DETERMINE IF MECHANICAL AIDS CAN BE OF SIGNIFICANT 
HELP IN THE TEACHING OF COLLEGE MATHEMATICS, A TELEWi^lTER 
(FACSIMILE TELEGRAPH FOR REPRODUCING GRAPHIC MATERIAL) WAS 
USED TO TEACH EIGHT SESSIONS OF A 16-SESSION EXTENSION COURSE 
(EXPERIMENTAL GROUP) IN FOUNDATIONS IN ARITF»CTIC. TWO 
CONTROL CROUPS, ONE ON- A^ffi ONE OFF-CAMPUS, VCRE TAUGHT 
WITHOUT THE TELEWRITER. IN THE EXPERIMENTAL GROUP A 
COORDINATOR WHO WAS A QUALIFIED TEACHER WAS ALWAYS PRESENT IN 
THE ROOM TO MONITOR THE EQUIPMENT. EXPERIMENTAL AND CONTROL 
GROUPS DIB NOT DIFFER IN PRETEST SCORES OF MENTAL MATURITY. 

ON MIDTERM AND FINAL CRITERION TESTS, TIC EXPERIMENTAL GROUP 
WAS SIGNIFICANTLY SUPERIOR TO THE OFF-CAMPUS CONTROL GROUP 
BUT NOT TO THE ON-CAMPUS COdROL GROUP. HOWEVER, 88 PERCENT 
OF THE EXPERIMENTAL GROUP STUDENTS PREFERRED A LIVE TEACHER 
TO THE TELEJ^TfR?.. MANY ^T THE SUCCESS OF THE TELEWRITER 
WAS AT LEAST F;^R -lALLY DuE TO THE PRESENCE OF TtC 
COORDINATOR, WHO OFTEN AIDS) IN TEACHING THE SUBJECT. (AW) 
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!• Introducti<^ 

This study vas motivated “by Dr. Raymond Schliclier, Director of the Exten- 
sion Service at the State. College of Iowa, to investigate the feasibility of 
using the telewriter as an aid in the teaching of an extension course in Found- 
ations In Arithmetic, 80;130, and consists essentially of tifo parts. 

Part 1 is the coniparison of two off-campus 80:I30 classes with each other. 
One of these classes uses the telewriter and is called the expezdmental group. 
The other class is called the control group. Part 2 compares the esqperlmental 
group with an on-campus control group. 

Ho Populations and Samples 

The population for Part 1 consists of those students who have, or would 
be eligible to take this extension course from the State College of Iowa, who 
are not over 50 years old, and who have tau^t or isure teaching. 

The populatiwi for Part 2 is extended beyond Part 1 to include those 
students who have bad no teaching experience, but tare elementary majors; who 
have had no more than two years of high school mattiematics, who have not 
taken any more math beyond 80;20 in college. It iis restricted in that it in- 
cludes only females, since the number of males was so few. 

The sas^le, from the population described abov «5 and used for I^irt 1, con- 
sisted of two intact extension classes conducted, ime at Cedar Rapidr, Iowa, and 
one at Montezuma, Iowa, during the Spring semester of 19^. The students inciud 
ed in this sample must have taken the course for college credit. 

The sample used for 2 consists of the female students registered 
for the extension classes and also those female students registered for the 
on-caopus courses who satisfied the criteria outlijied under populations abovci. 
Again, these students must have received college credit for this course . 

III. Procedure 

The Cedar Rapids extension class was designalKSd ■site experime nt al group 
■with one-half of the te/AChing classes, eight tlir<?e hour sessions, being con- 
ducted fiom the State College ol Jlowa campus v;La telephone using the telewrilar. 
The othei* half ■was conducted on a face-to-face basis, for ei^t ■three hour ses- 
sions, as in the past. A coordiriator, whose main purpose was to keep the tele- 
writer equipment working, was always present in the . 3 m. He was not considered 
as a teacher of the class, but was an experienced junior high school mather/atics 
teacher. 

The Montezuma, Iowa extension class wets taught by a different teacher 
was used as the control group for Part 1. It was taught on a face- '‘jO-f ace basis 
tot sixteen three hour sessions, as in the past. 

The on-caaqpus group was selected from four 80:130 classes taught by as 
many teachers, and was considered as the contifol group for Pirt 2. Q3ie method 
of teaching was face-to-face as in the past. 
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The College Level Henmon-NelBon Test of Mental KSaturlty (short form) was 
given to all students participating in the study to ascertain thejr ability 
level* A cofflEon academic proficiency test was given at mid-term and again for 
the final* 

An inventory was given to all members ^ the experimental group at the end 
of the semester to obtain some Information about their attitudes regarding the 
course being tsu^t. (See page 9) 

17. The Hypotheses 

^Hiere were, basically, two hypotheses to be tested; (l) There is no 
statistically significant difference between the off-campus control and the 
experinehtal groups when cosroaring differing instructional procedures, and 
( 2 ) There is no statisticaiiy significi®t difference between tiK expetlEEntai 
and the on-canqpus control group when comparing differing instructional proce- 
'-duresc 

V. Findings 

Tables 1 and 2, below, show that the distributions are essentially the 
same for each group, for the Heraaon-Nelson Test. breafcdown by quartile 
would seem to imply that the distributions of scorss for these variables are 
not the same. However, Tables 3-5 > below, indicate that there is no reason 
to assume otherwise, la general then, we can conclude that all students used 
in this study have approximately the same level of mental maturity as measured 
by this test. 

Table 6, below, indicates a significant difference between the instruct- 
icmal procedures for the mld-tera and the final exami n ations between the off- 
campus groups when sex is not controlled. 

Table below, indicates a significant difference between these instruc- 
tional procedures between the off-campus groups when sex is controlled and the 
final examination score is used as a criterion. 

Table 8 * below 4 sbo^ no siscif leant diffarencs between tbs instractlMial 
procedures when the er^rltsantal and cn-campus groups are edspared. 
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SCY DlSHRIHinOH WUH EBKCEBT OF S5MDE3S15 FALLZBO DRK) £ACfl QUAB2ILB (BASED OE 
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TSS BEaMOff-BEXSOIf 03 S 2 OF MafEAL MASDBTrr (COLLBGS I£VEL) 



Control 
Hx: 23 


Experimental 
N a 48 


On-C&ntpus 
N » 4l 


Q»Seore 


V-Score 


Q-Score 


?-Score 


Q-Score 


y-Score 


% BS f 


Qt. BS f 


i Qt. RS f 


fqt. ES f 


^ ^ . BS f 


%Qt. BS f 


'*.3 1 91 


k.3 l 16 1 


0. 1 0 


0. 1 0 


2.4 1 it 1 


0. 1 0! 


21.7 2 12 *1 

13 2 

14 2 


18 1 

19 1 
30.4 2 23 2 

24 1 

25 2 


12 3 

14.6 2 14 1 

15 2 

16 1 


18 1 
21 1 
12.5 2 22 1 

24 2 

25 1 


12 1 
9.8 2 13 1 
14 1 
16 1 


2.4 2 

22 1 


34.8 3 17 1 
19 3 
^ 3 
21 1 


1 

17.4 3 29 1 

31 1 

32 1 

33 1 


17 3 

31.3 3 18 5 

193 
20 1 
21 3 


16.7 3 28 2 

30 3 

31 2 

32 1 


17 3 

51.2 3 18 6 

19 5 

20 5 
21 2 


26 1 

27 1 

28 1 
29.3 3 29 4 

30 2 

31 2 

32 1 


i 

39.1 4 22 1 

24 2 

25 1 

2o 1 

j ^1 

30 1 

j 31 2 


47.8 4 35 1 
38 1 

43 2 

44 3 

46 2 

47 1 

54 1 


22 3 

23 3 

24 4 

25 1 

54.2 4 26 4 

27 3 

28 1 
293 
30 2 
31 1 

_ 35 1 


3 h 4 
35 4 

37 1| 

38 4 

39 1 

40 2 

41 i 

42 3 

44 1 

45 3 
70.8 4 46 2 

49 2 

50 1 

51 2 

52 1 

53 1 

54 1 


22 4 
36.6 4 24 2 

25 2 

26 2 

27 1 

28 2 

29 1 

30 1 


34 5 

35 1 

36 1 

37 2 

38 5 

39 3 

40 2 

41 1 

42 1 
68.3 4 43 1 

45 1 

46 1 

47 1 

48 1 

49 1 

53 1 



JSean 20.5 3^*0 22.1 37.5 

S.D, 6.3 10.8 5.3 9.0 



20.5 

^^.5 
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AKD SELSC^ (mSt> 0? ON-CAKPOS g!TDXaSS^ IB 80:130 BASED UK)H 

•m mT of mmL MATOBm (coiim ievbl) 



Control 
N * 14 


Experimental 
H- 37 


On-CecQpua 

K * 4l 


Q-Score 


V-Score 


Q-Score 


V-Score 


Q-Scor^ 


V-Score 






% ^ . S3 f 


$ Qt. £3 f 


i js f 


^ Qt. ^ f 


0. 1 0 


7*1 1 l6 1 


0. 1 0 


0. X 0 


a.4 -1 ifl 1 


0. 1 0 


21.4 2 12 1 

13 1 

14 1 


35.7 2 18 1 
23 2 
25 2 


12 i> 

16.2 2 14 i 

15 2 

16 1 


18 1 
21 1 
16.2 2^1 

24 2 

25 1 


12 1 
9.8 2 13 1 
14 1 
16 1 


2.4 2 

22 1 


42.9 3 

17 1 

19 2 

20 2 
21 1 


7.1 3 

32 1 


27.0 3 17 3 

18 3 

19 1 

20 1 
21 1 


13*5 3 ^ 

28 1 

30 2 

31 1 

32 1 


51.2 3 17 3 
18 6 

19 5 

20 5 
21 2 


26 1 

27 1 

29.3 3 28 1 

29 4 

30 2 

31 2 
32 1 


35.7 4 

24 2 

25 1 
30 1 
31 1 


50.0 4 

38 1 
442 

46 2 

47 1 
54 1 


22 2 
23 3 
56.8 4 24 4 

25 1 

26 2 

27 3 

28 1 

29 2 

30 1 

31 1 

{ 35 1 


34 2 

35 3 

37 1 

38 3 

39 1 

40 1 
70.3 4 4l 1 

4a 3 

45 3 

46 1 

49 2 

50 1 

51 2 

52 1 

53 1 


36.6 4 

22 4 

24 2 

25 2 

26 2 

27 1 

28 2 

29 1 

30 1 


34 5 

35 1 

36 1 

37 2 

38 5 

39 3 

40 2 
68.3 4 4l 1 

42 1 

43 1 

45 1 

46 1 

47 1 

48 1 

49 1 

53 1 



Mean 

S.D. 



20.6 

5.6 



34. 

12.1 



22.1 

5.5 



37.6 

9.5 



20.5 

4.5 



36.3 

6.8 






li f 









m 

3 



o 

ERIC 



TKm 3 

% 

X ®ST OP HUffiEEHEEKCE B5THEEK HBB COmCL AHD EXFERIMEmL GSOUES BX IHB 
SEC(^> SSIBO^ ASD IDE Q-AHD V-SCGBES OP !ISE 

HEH^-KE2SOH 2SS7 OF MISPUkL MAIOBITr (C0LI£6B IEVEL) 



Quartiles 





8 


3 


4 




2 


3 


4 




Control 


5 

(3.7?) 


6 

(7.23) 


9 

<13.oOO) 




7 

('».09) 


4 

(3.77) 


u 

(14.14) 


22 


Expepi- 


(alas) 


15 

(15.77) 


CVJ 


48 


(8.91) 


8 

(8.23) 


34 

(30.86) 


48 








l 

J 


12 


23 


35 


70 


13 


12 


45 


70 




» 1.23 


df « J 


9 


= ^.07 


df = 


2 



QuEirtlles 

V-Score 






SABLB 4 

TKT OP IimBM BENC E BETWEEN THE CONTROL AND EXIERIMENTAL PEMAIE C®00?S 
BX THE SECOHD, THIRD, AND FOURTH QUARTHES FOR Q-AND V-SCORES OF THE 
HENM0N-HEIS9N !SST OP MENTAL MAaURirX (COLLE® LEVEL) 



Quaartiles 

Q-Score 



Quartiles 

V-Score 







1 3 


4 




2 


3 


4 




Control 


1 

3 

(3.15) 


1 

6 

(5.25) 


(9.10) 


14 


(3.56) 


1 

(1.95) 


7 

(10.73) 


13 


Expert- 

z&ental 


6 

(8.10 


O 

0\ • 
3 


21 

(23,40) 


36 


6 

(10.18) 


5 

(5.55) 


26 

(30.53) 


37 


1 

1 5 


15 


26 


4o 


, 

n 


6 


33 


4o 




- 


4.25 


df a 


2 


zf = i».76 


df = 


= 2 






TAH£ 5 



'/ OSST OP IHBBIS 25 ESC 3 BEEWm THE COTOOL, EXPERIME 5 TAL, AMD CH-(;AMPUS PBMALSS 
m THE SECOiro, mRD, AHD POOTO ^ARTILES for Q-AHD V -SCOPjgS OP OHS 
BEHi^-SEISON OF mmL HAXURITY ( C 0 LLE 05 lEVEL) 



Qua 3 :i:iXe 8 Qusrtiles 

Q-Score V-Score 



2 


3 1 


1 




2 


3 


4 


Control 


3 

(2.02) 


6 ! 
(5.60) 


! 5 
(6.37) 


14 


5 , 
(1.86} 


1 

(2.80) 


(9I18) 


14 


Esqperi- 

aentsl> 


6 

(5.20) 


9 

(lU.liO) 


21 

(16.1*0) 


36 


6 

(h. 80 ) 


5 

(7.20) 


25 . 

(23.60) 


36 


On-Campus 


k 

( 5 - 76 ) 


21 

(16.00) 


15 

(18.22) 


40 


1 

( 5 . 33 ) 


12 

(8.00) 


27 

(26.22) 


40 




13 


36 


4 l 


90 


12 


18 


59 


90 




. ^ f 


= 6.91 


df 


a 4 


7.^ = 

f 


= 14 . 86 * 


df * 


= 4 



Significant at the .05 level of confidence 



OlABLB 6 

TBE COMPARISON OF THE CONTROL AND EXPERBffiNTAL GROUPS 
ON THE CRITERION VARIABLES USED IN THE SOUDY 



Control 


Experimental 




N : 


= 21 


N = 40 




Variables 


Mean S.D. 


Mean S.D. 


t-Ratio 


Mid-Term Exam. 


35*8 8.0 


40.1 6.5 


2 - 33 * 


Final Exm 


26.4 7.2 


32.2 T«0 


3.63* 



Significant at the .05 level of cemfldence (two tailed test) 




TABUS 7 



TtfO-PACITOR ANAiaSIS OF VARIAHCE 
BSTHEEN IBBTRUCTIOHAL HUXJEDUEES AHD SEX FOR OFP-CAMEUS GROUPS 
USIHG THE PIHAL JSXAMINATrOH SCORES FOR MAIE & FEMAJLE SilUPENTS AS A CRITERION 

SUMHARX TABIE 



Source 


df 


SS 


M 3 


Method 


1 


390.34 


390.34 


Sex 


1 


179.62 


179*62 


Cells 


3 


572.77 


190.92 


Interaction 


1 


2.79 


2.79 


Within 


42 


1878.44 


44.72 


Total 


■*? 


2451.21 





Bfethod Effect P - Ratio = 8 . 73 f df (l, 42 ) 
Interaction Effect P - Ratio * 0.06, df (l, 42 ) 
Sex Effect P - Ratio = 4 . 02 , df (l, 42 ) 

‘Significant at the .05 level of confidence 



TABLE 6 



T HE CCSSPARISON OP THE OK-CAHRS CCinSOL GROUIS WITH THE 
EXPERIMERTAL GROUPS, FOR PSMAUK ONLY, USING THE FINAL AND THE 
MID-TERM EXAMINATION SCORES AS THE CRITERION VARIABLE 



Exp. On-Campus 

N =33 N =32 


t-Ratio 


Variahles 


M 


SD 


M 


SD 


Exam. 

Pinal 


39.7 . 
31.6 


6 .T 

7 -g 


30. i 


5.7 

-iii- 


1.92 

0.67 



Significant at the .05 level of confidence (two tailed test) 
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The “information for the Instructor” inventory handed out to the students 
participating in the experimental group is found on page 9. 

Thirty-four inventories were, returned (73^)« All thirty-four inventories 
agreed that the success of the telewritier sessions depended upon the assistant 
present at the meetings being able to both teach the subject and Msist. 

885^ of those responding to the inventory indicated that they preferred 
the face-to-face part of the class better. 

of those responding to taie inventory indicated that they had partici- 
pated in at least one in-service course or session during the past five years. 

Eves, though the amount of testing time varied beeween the control the 
experimental groups, 505^ of those responding to the inventory indicated that 
the testing time vas about right while 2 Gf> indicated too little time. 

293^ of those respoeding to the inventory indicated that they were able to 
tahe some of the work done in the experimental class directly into their class- 
room situation, while 26^ indicated much. 

VI. Ccmclusions 

It would seem that the telewriter could be used in conjunction with face- 
to-face meetings in an extension class without seriously affecting the resists. 

One should not conclude that the telewriter with face-to-face meeting 
will do a better job of presenting the concepts than face-to-face alone 5 nor 
should one conclude that the telewriter can be used successfully by itself, 
i«e., without face-to-face meetings. 

It would he better to design a stu^ taking into account more of the 
variables not controlled upon in this study to determine if these results 
are indeed correct. 

A further study would be ne''ded to determine if the telewriter might be 
used for large classes without face-to-face contact. 




INFORMs^TIOH FOS THE IRSmCTOR 



1. Naioe 



Middle or maiden name 



Last First 

2. Course: Mathematics 80:130g being tau^t at 

3* An arithemetic text(s) used this year, at your .school: please check 

Scott Froseman 

SRA. 

Laidlav 

Winston 

. Ol^er (Please name) 



U. Wiat, if any, credit or non-credit in-service courses or sessions have you 
participated in during the past five years? 

Instructor A 

Instructor B ^ 

Instructor C 



Date 



Date 



Other - please identify 



Date 



Date 



5. Was the time allowed for the examination sufficient? 



about right 

much 

little 

Estimate of actual time used for the mid-term 
examination 

6 » Have yc^i been able to take any of the work done in this extension c3ass 
directly into your classroom work with your children? 



little 

much 

7. Compare tJie in-service classes you have conducted by telewriter with those 
held face-to-face. 



^ liked the tele\rriter class better 

I liked the face-t^-face class better 

I feel theie is no difference ^ 

8. How much did success of the telewriter sessions depend upon the assistant 
present at your meeting? 

Anyone could do what he did. 

. Such 3 person needs to be able to both teach the sub- 

ject luid assist. 

It would be better with just a student running the 
telewritor equipment end making no comments on the 
subject being tau^t 




